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Background: Percutaneous endoscopic gastrostomy (PEG) tube placement is a commonly
performed procedure in patients requiring medium to long term enteral feeding and with
impaired swallowing. The PEG tract and stoma usually close spontaneously after PEG tube
removal. Infrequently, gastrocutaneous ﬁstula develops.
Patients and methods: In this video manuscript, the author reviews and demonstrates
different endoscopic management options in approaching gastric ﬁstula: mechanical approx-
imation using through-the-scope endoclips or over-the-scope clipping devices; percutaneous
trans-abdominal suture placement; and plugging the ﬁstula tract with biodegradable materials
or other tissue adhesives.
Conclusions: Health care providers need to be aware of this uncommon complication after PEG
tube removal and management it with appropriate minimally invasive options where expertise and
devices are available. Currently, tissue approximation with clips, intra-gastric and/or trans-abdominal
suture placement is the preferred endoscopic options for ﬁstula closure.
& 2014 The Author. Published by Elsevier GmbH. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/3.0/).Video related to this article
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y to the corresponding video.1. BackgroundpenPercutaneous endoscopic gastrostomy (PEG) tube placement
is a commonly performed procedure in patients requiring
medium to long term enteral feeding and with impaired
swallowing. The PEG tract and stoma usually close
spontaneously after PEG tube removal. Infrequently, gastro-
cutaneous ﬁstula develops.access article under the CC BY license
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facThe patient and his family consented with endoscopic
closure of the ﬁstula.Optionally, a dose of parental antibiotics is given 30 min
before the procedure for prophylaxis only if trans-
abdominal suturing is planned and performed.
2. Materials Diagnostic gastroscope (Olympus GIF-Q180, Olympus
America, Center Valley, PA, USA). Endoclips (Instincts clip, Cook Medical, Winston-Salem,
NC, USA). Over-The-Scope Clip (OTSC; Ovesco Endoscopy GmbH,
Tuebingen, Germany). EndoClose™ trocar site closure device (Covidien Surgical,
Norwalk, CT, USA). Fibrin sealant (TISSEEL, Baxter Healthcare Corporation,
Deerﬁeld, IL, USA). Anal/rectovaginal ﬁstula plug (Surgisiss Biodesign, Cook
Medical).
3. Endoscopic procedure
ur
ula
sh
ilitDiagnostic esophagogastroduodenoscopy is performed
under standard sedation. Examine the internal ﬁstula opening in the stomach
and disrupt of the lining within the ﬁstula tract with an
endoscopic device, such as a cytology brush (Figure 1).
Removing the necrotic debris within the ﬁstula tract
may facilitate tissue growth and ﬁstula closure. Endoscopic through-the-scope (TTS) clip placement
○ Approximate the margins of the ﬁstula opening with
TTS endoclips (Figure 2).
○ More than one TTS clip placement probably
increases the chance of successful closure.e
tr
. R
ateEndoscopic over-the-scope (OTS) clip placement
○ Approximate the margins of the ﬁstula opening with
a single OTC clip device (Figure 3).
○ Place the ﬁstula opening at the center of the
endoscopic cap, apply ﬁrm suction through the

1 Endoscopic image showing the disruption of the
act lining with an endoscopic device, such as a cytology
emoving the necrotic debris within the ﬁstula tract may
tissue growth and ﬁstula closure.endoscopic channel allowing the surrounding tis-
sues to be suctioned into the endoscopic cap
attachment, and deploy the clipping device by
turning the ﬁring wheel attached to the endoscope
handle.
○ The ﬁstula opening margins are circumferentially
approximated with a single OTS clip.Endoscopic trans-abdominal suturing
○ EndoClose™ is a trocar site closure device for laparo-
scopy. The device has a spring-loaded blunt stylet.
The stylet retracts as the needle is pushed through
the abdominal wall and automatically advances once
the peritoneum has been penetrated. The device can
pick up the suture when needed.
○ For trans-abdominal suturing, apply adequate
endoscopic air insufﬂation to bring the gastric wall
in apposition with the abdominal wall and no tissue
or other organ lay between.
○ The skin around the ﬁstula site is prepped with
topical antiseptic in a sterile fashion.
○ The region around the marked site is dressed with
sterile drape(s).
○ Administer local anesthesia (10 mL 1% xylocaine) using
a 25-gauge needle and advance the needle vertically
into the stomach under endoscopic guidance.
○ During deep needle advancement and needle with-
draw outside the gastric lumen, apply negative
pressure on the syringe plunger to ensure no air,
stool, or blood return into the syringe.
○ Administer 1% xylocaine during needle withdraw at
0.5–1 mL aliquot within the needle path after each
intermittent negative pressure test
○ Advance the EndoClose™ trocar site closure device
with a surgical suture thread following the prior
needle path into the stomach (Figure 4).
○ The suture is grasped with an endoscopic forceps
and EndoClose device is removed.
○ Advance the EndoClose device at the other side of
the ﬁstula opening into the stomach after local
anesthetic administration.
○ Use the notched stylet tip of the device to secure
the suture inside the stomach and to bring it
outside the stomach.
○ The ﬁrst pair of the trans-abdominal suture is now
placed.
○ Two to three pairs of sutures are recommended for
optimal ﬁstula closure.Endoscopic tissue adhesive application
○ Tissue adhesives such as ﬁbrin sealant can be
applied through endoscopic catheter (Figure 5).
○ Endoclip application is generally used during the
same treatment session.
Endoscopic ﬁstula plug placement
○ The Surgisis ﬁstula plug is 7 mm at the widest end
and tapers over a 5.1 cm length (Figure 6). It is
biocompatible and biodegradable.
○ Select a ﬁstula plug with an internal button and
place 2–3 absorbable sutures through the button
holes.
○ Percutaneously insert an endoscopic device such as
a snare through the existing ﬁstula tract into the
stomach.
Figure 2 Images showing the through-the-scope clipping devices (A) and their endoscopic deployment for ﬁstula closure by
approximating the margins of the ﬁstula opening with multiple clips (C and D).
Figure 3 Images showing the over-the-scope clipping devices (A) and its endoscopic deployment for ﬁstula closure by
approximating the margins of the ﬁstula opening with a single clip device: place the ﬁstula opening at the center of the endoscopic
cap (B), apply ﬁrm suction through the endoscopic channel allowing the surrounding tissues to be suctioned into the endoscopic cap
attachment (C), and deploy the clipping device by turning the ﬁring wheel attached to the endoscope handle (D).
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Figure 4 Images showing trans-abdominal suture placement
using an EndoClose device. The endoclose is trying to grasp and
retrieve a trans-abdominally placed suture. The suture is held
in the left hand of the assistant (A). An endoscopic forceps is
used for assistance (B).
Figure 5 Endoscopic image showing the ﬁbrin sealant is being
applied within the ﬁstula tract.
Figure 6 Image showing the biodegradable ﬁstula plugs.
Figure 7 Endoscopic image (A) and external view (B) showing
the placed biodegradable ﬁstula plug through the ﬁstula tract
and it is secured with sutures between the two internal and
external buttons.
S.-j. Tang58○ Secure the snare with another endoscopic snare
under endoscopic guidance.
○ Remove endoscope along with the secured snare
and use the snare to grasp the tapered end of the
ﬁstula plug outside the patient's mouth.
○ Pull the percutaneously placed snare so the ﬁstula
plug can close the ﬁstula tract in a similar way as
placing PEG tube with pull method.
○ The ﬁstula plug can be secured in place by tying the sutures
between the internal and external buttons (Figure 7).At the discretion of the endoscopist, the patient can
be admitted into the hospital for observation,
refrained from intra-gastric feeding, and receive
intravenous proton pump inhibitor therapy for 2–3
days before resuming intra-gastric feeding.4. Discussion
Percutaneous endoscopic gastrostomy (PEG) tube placement
is a commonly performed procedure in patients requiring
medium to long term enteral feeding and with impaired
swallowing [1–4]. The PEG tract and stoma usually close
59Endoscopic Management of Gastrocutaneous Fistulaspontaneously after PEG tube removal. Infrequently, gastro-
cutaneous ﬁstula develops. Health care providers need to be
aware of this uncommon complication after PEG tube
removal and management it with appropriate minimally
invasive options where expertise and devices are available: Mechanical approximation using TTS endoclips or OTS
clipping devices [5–7]. Percutaneous trans-abdominal suture placement [8].
 Intra-gastric endoscopic suture placement [9].
 Plugging the ﬁstula tract with biodegradable materials or
other tissue adhesives [10,11].
Currently, tissue approximation with clips, intra-gastric
and/or trans-abdominal suture placement is the preferred
endoscopic options for ﬁstula closure.
5. Tips and tricks Enteral feeding should be considered for patients with an
intact and functional gastrointestinal tract. Health care providers need to be aware of this uncom-
mon complication after PEG tube removal and manage-
ment it with appropriate minimally invasive options
where expertise and devices are available. Currently, tissue approximation with clips, intra-gastric
and/or trans-abdominal suture placement is the pre-
ferred endoscopic options for ﬁstula closure.
6. Voiceover script
Percutaneous endoscopic gastrostomy tube placement is
commonly performed. The PEG tract and stoma usually
close spontaneously after PEG tube removal. Infrequently,
gastrocutaneous ﬁstula develops.
The gastrostomy stoma usually closes spontaneously after G
tube removal. Infrequently, gastrocutaneous ﬁstula develops.
Before endoscopic closure, many experts recommend
disrupting the lining within the ﬁstula tract with an endo-
scopic device, such as a cytology brush.
Removing the necrotic debris within the ﬁstula tract may
facilitate tissue growth and ﬁstula closure.
These are commonly used through-the-scope endoclips.
The endoscopist approximates the margins of the ﬁstula
opening with these TTS endoclips. Multiple clip placements
probably increase the chance of successful closure.
These are over-the-scope clipping devices.
Occasionally, a dedicated tissue grasping device can be
used to assist the over-the-scope clip deployment.
The endoscopist need to place the ﬁstula opening at the
center of the endoscopic cap, apply ﬁrm suction through the
endoscopic channel allowing the surrounding tissue to be
suctioned into the endoscopic cap, and ﬁnally deploy the
clipping device by turning the ﬁring wheel attached to the
endoscope handle.
The tissue margins around the ﬁstula opening are cir-
cumferentially approximated with a single clip deployment.
Several weeks later, the clip is still in good position.
EndoClose is a trocar site closure device for laparoscopy.The device has a spring-loaded blunt stylet. The blunt
stylet retracts as the needle is pushed through the abdom-
inal wall and automatically advances once the peritoneum
has been penetrated.
For trans-abdominal suturing, the skin area around the
ﬁstula opening is dressed with a sterile drape.
Administer local anesthesia using a 25-gauge needle and
advance the needle vertically into the stomach under
endoscopic guidance.
Secure a suture thread with the EndoClose device. Advance
the device with a surgical suture thread following the prior
needle path into the stomach under endoscopic guidance.
The suture is grasped with an endoscopic forceps and
EndoClose device is removed.
After local administration of anesthetics, the EndoClose
device is advanced into the stomach on the opposite site of
the ﬁstula opening.
Capture the suture thread using the notched end of the
stylet. Withdraw the EndoClose device along with the
secured suture thread.
The ﬁrst pair of trans-abdominal suture has been placed.
We recommend two pairs of trans-abdominal sutures.
Post procedural leak test can be optionally performed.
For ﬁstula closing, tissue adhesives such as the ﬁbrin
sealant can also be applied within the ﬁstula tract.
Endoclip application is usually recommended during the
same treatment session.
Biodegradable ﬁstula plug can also be used in endoscopic
ﬁstula closure. During the procedure, an endoscopic snare is
advanced percutaneously through the ﬁstula tract into the
stomach.
The snare is then secured by another snare through the
endoscope and pulled outside the patient's mouth. The
ﬁstula plug is pulled through the ﬁstula tract by the
percutaneously placed snare.
Suture threads can be placed between the internal and
external buttons. The ﬁstula tract is now closed.
Two to three weeks later, the ﬁstula plug is still in place
and it is dissolving.
Health care providers need to be aware of this uncommon
complication after G tube removal. Currently, tissue
approximation with clips, intra-gastric and/or trans-
abdominal suture placement is the preferred endoscopic
options for ﬁstula closure.
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